We construct three families of minimal blocks over GF(p) where p is an odd prime. For example, we show that the points in rank-(2p − 1) projective space PG(2p − 2, p) with p coordinates equal to 1 and p − 1 coordinates equal to 0 form a minimal 1-block over GF(p). The proofs use the Chevalley-Warning theorem about the number of zeros of polynomials over finite fields.
accounts of the theory of minimal blocks (in particular, the fact that for a given q, being a minimal block over GF(q) depends only on the matroid structure) can be found in [5, 6] .
Let q be a prime power and e 1 , e 2 , . . . , e n be a chosen basis of PG(n − 1, q). Let z be a point in PG(n − 1, q). Then up to a nonzero factor, z can be expressed uniquely as a nonzero linear combination z = n i=1 z i e i or z = (z 1 , z 2 , . . . , z n ). Its support supp(z) (relative to the chosen basis) is the set {i: z i = 0} and its (Hamming) weight weight(z) is the size of its support. As the origin is deleted when constructing a projective geometry, points always have positive weight. If I ⊆ {1, 2 Let α divide q − 1 and B(q; n, s, α) be the set of points z in PG(n − 1, q) such that weight(z) = s and there exists a nonzero element a in GF(q) such that every nonzero coordinate in (az 1 
the set of all points having weight exactly s. For an example of a set in the middle, let q be odd. Then B(q; n, s, 2) is the set of points expressible as a vector u such that weight(u) = s and the nonzero coordinates in u equal 1 or −1. We are also interested in unions of B(p; n, s, α). Let 
B(p
that is,B(p; n, α) is the set of points PG(n − 1, p) satisfying the same order condition on its nonzero coordinates as B(p; n, s, α) with weight not equal to 0 and divisible by p.
We will prove the following theorems. 
Since B(p; 2p − 1, p, 1) is contained in the codimension-1 subspace or hyperplane defined by the equation (1, 0, 1) , (0, 1, 1)} and its matroid is U 2,3 , the 3-point line. Hence, B(2; 3, 2, 1) is a tangential 1-block over GF (2) . Results for finite fields of characteristic 2 similar to those in this paper have appeared in [6] .
Solving polynomial equations over finite fields
To prove Theorem 1.1, we will use the Chevalley-Warning theorem [2, 8] 
n with weight congruent to 0 modulo p and each nonzero 
) is a solution with coordinates equal to 0 or 1 of the equation (1, 1, . . . , 1, −1, −1, . . . , −1, 0, 0 
To say that B(p; 2p − 1, p, 1) is a 1-block is equivalent to saying that in any sequence of length 2p − 1 with terms in GF(p), there is a subsequence of length p whose terms sum to zero. This was proved earlier in [3] (by elementary means) and [1] (using the Chevalley-Warning theorem). In [3] , the general result, with the additive group of GF(p) replaced by a finite abelian group, was proved. (As [3] is not easily accessible, we note that the "multiplication" argument given in [1] works over an abelian group as well.) The general result, applied to the additive group of GF(q), implies that for a prime power q, B(q; 2q − 1, q, 1) is a 1-block over GF(q).
Our method can be used to obtained other kinds of blocks. We will give one example. Recall that an element a of GF(p) is a quadratic residue (respectively, nonresidue) if a = 0 and there exists an element r in GF(p) such that r
n , let q 0 (respectively, q 1 ) be thenumber of coordinates z i that are quadratic residues (respectively, nonresidues). Let Q (p; n) be the set of points z in PG(n −1, p) such that when expressed as a linear combination of the chosen basis, q 0 − q 1 ≡ 0 mod p. 
Blocks from projective algebraic varieties
That the setB(p; , x 2 , . . . , x n ), 1 j t, be a set of homogeneous polynomials in n variables with coefficients in GF(q). The (projective algebraic) variety Var( f j ) is the set of points (z 1 , z 2 , . . . , z n ) in PG(n − 1, q) such that f j (z 1 , z 2 , . . . , z n ) = 0 for all j, 1 j t. Theorem 3.1 gives an insight into the q-cone (also known as the q-lift) construction of Geoff Whittle [9] . Let B = Var( f j ) and B variables x 1 , x 2 , . . . , x n , x n+1 ) in PG(n, q), the projective space of one higher dimension. Since the variable x n+1 does not appear in any of the polynomials f j , the points in B # are the points in PG(n, q) of the form (z 1 , z 2 , . . . , z n , z n+1 ), where (z 1 , z 2 , . . . , z n ) ∈ B and z n+1 ∈ GF(q), together with the point (0, 0, . . . , 0, 1). Thus, B # is the q-cone of B as defined in [9] . Note that B # is an (m + 1)-block. This follows from a general result in [9] holding for all q-cones, or from Theorem 3.1 and the observation that since the number of variables increases from n to n + 1, n + 1 > (m + 1) + t i=1 d i .
